Galanin reduces release of endogenous excitatory amino acids in the rat hippocampus.
Galanin is a 29-amino acid peptide widely distributed in the central nervous system where it modulates the release of several neurotransmitters and neurohormones. Because previous data had postulated that galanin could inhibit the release of excitatory amino acids and protect hippocampal neurons against anoxia, we have investigated the effect of galanin on the release of endogenous glutamate and aspartate evoked by potassium depolarization in rat hippocampal slices. Galanin, added to a concentration of 0.3 microM, produced a 50-60% reduction in the release of endogenous glutamate and aspartate as evoked by 40 mM K+. This effect was concentration-dependent with half-maximal effective galanin concentrations (EC50) of 1.7 and 5.9 nM for glutamate and aspartate, respectively. Such an effect was found to occur preferentially in the ventral rather than in the dorsal region of the hippocampus. The inhibitory effect of galanin on the K(+)-evoked release of excitatory amino acids was reversed by the specific galanin antagonist M-15 (0.3 microM), and by the ATP-sensitive potassium channel blocker glibenclamide (10 microM). Furthermore, M-15 alone increased the basal and the K(+)-evoked release of glutamate and aspartate from hippocampal slices. It is concluded that galanin exerts a tonic inhibition of excitatory glutamate/aspartate neurotransmission in the rat ventral hippocampus. The efficacy of glibenclamide in antagonizing the effect of galanin suggests the involvement of ATP-sensitive or -insensitive potassium channels in such a regulation.